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_ SONGINA, O.A.

Oxidation-reduction reactions in amperometric (polaromotric) titration.

Izv. AN Kasakh, SSR.Ser. khim. no.1:86-93 '60. (MIRA 13:11)
(Oxidation-reduction reaction) (Conductometric analysis)
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ROZYDESTVEISKAYA, Z.B.; SONGINA, 0.A.

Polarographic reduction of halogenates and their oxidation potentials.
Zhur.anal. khim, 15 no.2:138-146 Mr-Ap '60. (MIRA 13:17)

1, Kazakhskiy gosudarstvennyy universitet, Alma-Ata.
(Halates)
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SONGINA, O, A,

Some characteristics of polarometric gitration with a rotating

: 187 D '60.
platinum electrode. Coll Cg Chem 25 no.12 31'(79—3 7 019)

A
1, Kazakhskiy gosudarstvenniy universitet im, S, M, Kirova, Alma-fita,

8SSR,

(Electrodes) A

(Polarograph and polarography)
(Platinum)
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SAVITSKAYA, 1.S.; SONGIMA, O.A.

Amperometri: ;tration wm: two indicator ele?trodes (dea((i'&;:plgz.xg)
point); survey. Zav,lad. 26 no.3:282-287 '60.
(Condnctometric analysis)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652410019-2"



"APPROVED FOR RELEASE 08/25/2000 CIA-RDP86 00513R001652410019 2

ZAKHAROV, V.A., SONGINA, 0.A., DRAGAVTSEVA, N.A.

Amperometric determination of arsenic and antimony., Zav.lab.
26 no.5:537-540 '60. (MIRA 13:7)

1. Kazakhskly gosudarstvennyy universitet,
(Arsenic--Analysis) (Antimony--Analysis)
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ZAKHAROV, V.A., SONGINA, O.A., TERZEMAN, L.N.

Amperometric method of determining mercury on a rotating
plaitnum electrode. Zav,lab, 26 no.7:787-792 '60.
(MIRA 13:7)
1. Kazakhakiy posudarstvennyy universitet im S.M. Kirova.
(Mercury--Analysis) (Blectrodes, Platinum)
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STUDKNSKAYA, L.S.; SONGINA, O.-h.

ic
Determipation of vanadium in steel and ferrocalloys by amperogetr
titration with twe indicator electrodes. 2Zav.lab 26 no0.10:1102-1104
160, (MIRA 13:10)

1., Ural'skiy nauchno-issledovatel'skiy institut chernykh metallov
{ Kazakhskiy gosudarstveanyy universitet.
(Vanadium--Analysis) (Steel--Analysais) (Iron alloys)
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SONGINA, O.A,; ZAKHAROV, V.A.

olarimetric) titration
Izv,AN Kazakh., 3SR.
(MIRA 16:7)

(Electrodes, Platinum)

- tric (p
Some particular features of amperome
gy negns of a rotating platinum electrode.

Ser.khin., no.l:52-59 '61.
(Conductonatric analysis)
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KUZ'MINA, N.N.; SONGINA, O.A.
—
Oxidation of thiourea on a rotating platinum anode. Izv,vys,ucheb,
2av.; khim.i khim.tekh. 4 1no.6:928-935 161, (MIRA 15:3)

1. Kuybyshevskiy industrial’nyy institut imeni V.V.Kuybysheva i
Kazakhskiy gosudarstvennyy universitet imeni Kirova,
(Urea) (Oxidation) (Electrodes, Platinum)
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SONGINA, O.i.; KHODASEVICH, S.A.

————

Part played by Zimmerman-Reinhardt's solution in the pemanga?ometric
termination of iron. <Zhur.anal.khim. 1€ no.5151€-522 S-0 ‘61,
detern (MIRA 14:9)
1. Kazakh State University, Alma-Ata.
(Iron--Analysis)
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.SONGINA, O.A,; SAVITSKAYA, I.8,

iffect of the dimensions of cathode and anode on the shape
of u curve in ampercmetric titration with two indicator
‘electrodes. Zav.lab. 27 no.9:1068-1074 '6l. (MIRA 14:9)

1. Kazakhskiy gosudarstvennyy universitet 1 Bashkirskly gos-

udarstvennyy universitet,
(Conductometric analysis)
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-

slectrooxidetion of a rhodanide ion on thojp;;;i;gg ?é;cu-ufo.
Jknim ¢ khim.tekh, 5 no.3ij7-- .
Izv.vys,uchcb.zav. jki . (i 15:7)
1. FKazakltskiy gosudarstvenn 7 un. ‘versitet imeni Xirova,
kofedra khimii redkikn ele: mntov. )
(0xidaticn, slectrolytic) (8lectrodes, Flatinum)
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KUZ'MINA, N,N,; SONGINA, O.A. _

f
Amperometric determination of selenium in sulfur by means o
tnfgurea. Znur.anal.khim, 17 n0.4:495-498 J1 '62, (MIRA 15:8)

1. V.V.Kuibyshev Industrial Institute, Kuibyshev and S,M.Kirov
Kazakh State University, Alma-Ata.
(Selenium—Analysis) (Conductometric analysis)
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ONGINA, O.A.; DAUSHEVA, M.Re; KHODASEVICH, S.A.
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'y ty, Alma-Ata.
1, S.M.Kirov Kazakh State Universi {(’:onducmétric analysis)

(Manganese—Abalysis)
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ZAKHAROV, V, A,; VNOYLOSHNIKOVA, A. P,y S ONuINA 0, A.

Amporometric determination of tri-- and pentavalent arsenic in ores,
Zav.lab, 28 no,1:27-28 '62, (MIRA 15:2)

1. Kazakhskly gosudarstvennyy universitet im. S. M. Kirova i
Institut khimii AN Kazakhskoy SSR,
(Araenicu-Analysis)
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SONGINA, O.A.; ZAKHAROV, V.A.

e e

Shape of curves of the amperometric titration of mercury with
potassium iodide as determined by the indicator electrode potential,
Zav,lab, 28 no,.8:1908-910 '62, (MIRA 15311)

1. Kazakhskiy gosudarstvennyy universitet imeni S,M.Kirova,
(Mercury—~Analysis) (Conductometric analysis)
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ZAKHAROV, V.A.; SONGINA O.f. (2ima~Ata)
odine ke pl num micreelentrrds,
Behavior of lodide and isdine on t ﬁ.'i'ez d e 19

Zhur. £iz. kbhim. 36 no.€12¢€~1231

tment Eirovae

1. Kazakhskiy gosudarutvensify universite
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SONGINA, 0,A.; TOYBAYEV, B.K.

Reduction potentials of dissolved oxygen on a platinum elert~~de,

Izv,AN Kazakh. SSR. Ser.tekh.i khim.,nauk no,1:8-10 '63,
(MIRA 17:3)
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ROZHDESTVENSKAYA, Z.B.; GLADYSHEV, V.P.; SONGINA, 0.A.

Oscillopolarographic investigation of the reduction of some oxygen-
containing anlons in sulfuric acid solutions, Izv. AN Kazakh,
58R. Ser, tekh, i khim. nauk no,.2:8-14 '63, (MIRA 17:2)
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AUTHOR: Nevzorov, Ae Nej Songina, Oe Ae

AN A

TTTIE: oxalate complex compounds|of mobimYand tantalun”
SOURCE: Izve VUZs Khimiya i khime tekhnologiya, Ve 6, 1n0s 1, 1963, 163-164

TOPIC TAGS: niobium oxalate complexes, tantalum oxalate complexes, X sub 3, NbO
trioxalate, 2H sub 2 O, K sub 5,Nboxa;_l.atesub5

ABSTRACTs The authors investigate the composition, properties, and formation condi-
tions differemt from those in previous studies for complex axalate compounds of
niobium and tantalume The preparation method finally selected for the niobium oxa-
1ate complexes was &8 followss dried niobium hydroxide was dissolved in hot concen—
trated oxalic acid solution. The solution was then neutralized with KOH to a pH of
3 to 3.5, during which time excess exalate separated out as potassium bioxalates
The filtrate was evaporated to a niobium concentration of 100 to 120 gn/l and
cooled to room temperature, whereupon a crystalline precipitate was obtained.
Analysis of the mother 1iquor and of the precipitate showed a ratio of Nb to oxa-
late ion of 133« The precipltate composition corresponds to the formula X sub 3
/Fp0 trioxalate/, 2H sub 2 O, It loses one molecule of water at 100C, the other
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at 140C, and decomposes at 220C with evolution of carbon dioxides The solubility
of the sslt at 25C is 160 gn/l ard at 100C ~ 1000 gm/1. Dissolving the precipitate
in water increases the pH to 3.5 = 440 as a result of slight hydrolysis of the oxa-
late complex. By varying the pH it was determined that the potassium oxalic njo-
bate was stable in the reglon of p = 245 to 4.5 and crystalized out of any such
golution by evaporation. The authors were unable to prepare a previously described
K sub 5 complex /Nb oxalate sub 5. A tantalum oxalate complex obtained by a simi--
lar process had a molecular ratio Ta: oxalatesK of 1s1:l. This compound is thought
to correspond to either KTa(0H) sub 4 oxalate or KTa0 sub 2 oxalate. It hydrolyzes
in water, but readily dissolves in a solution of pH less than 3, Orige art. hass 1
tablee

ASSOCTATION: Kafedra kiiimii redidih elementov, Kazakhsidy gosudarstvermy#y univer—
sitet im. S. M. Kirova (Department of Rare Element Chemistry, Kazakh State Univer-

- sity)
SUBMITTEDs 31Jané2 DATE ACQD: 21Junb3 ENCLs 00
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KUZ'MIMA, N.N.; SONGINA, O.A,

Oxidation of sulfite, sulfide, and thiosulfate on a rotaéing
platinmm anode, Izv.vys.ucheb.zav.;khim. 1 khim,tekh, (WIRA 1619)
no.2:201-203 163,

itut imeni V.V.Kuybysheva 1
. Kuybyshevskiy industrial'nyy inst
%nzazisiiy gosudarstvenny, universitet imeni S.M.Kirova, kafedra
icheskoy L rimicheskoy khimld. i '
anniit cx?;nl¥ur componnds) (Oxidation, Electrolytic)
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SONGINA, 0.A.; ROZHDESTVENSKAYA, Z.B.

Article by Vikt.Spitsyn, G.M.Nesmeianova, E,A.Kanevekii *"Certain problems
of the thermodynamics and kinetics of solution of uranium oxides in an
acid medium,® discussed by 0O.A.Songina, Z.B.Rozhdestvenskaia., Zhur.neorge.
khim, 8 no.3:781~782 Mr 163, (MIRA 1631,;
. (Uranium odides) . _(Solution (Chemistry)) (Spitsyn, Vikt.
(Nesmoianova, G.M.) Kanevakii, E.A.)
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SONGINA, O.A.
OZHDESTVENSKATA, Z.B.j SONGINA, O.2.
OSPANOV, Kn.K.; R R

dropping mer
jc study of unithiol on & ( ctrod
Zgiﬁgg:i;:}k‘him. 18 no.43430-434 Ap '63. MIRA

ta

State University, Alma-Ata,

(lf(";z:t}r:esulf onic acid) (Polarography)
(Blectrodes, Dropping mercury

1., S, M.Kirov
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SONGINA, O.A,; STUDENSKAYA, L.S.

Interaction of the electrode matsrial with a solution in the ETesernce
of oxidizing agents. hur,anal.khim. 18 nc,10:1269-1271 0 1!63,

(MIRA 16:12)
1. Kazakh State University, Alma-Ata and Ural Scientific-Research
Institute of Ferrous Metals, Sverdlovsk,
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AUTHORS $ Rozhdesp tvenskaya, Z. By gongina, 0. Aoy and Barikov, V. G.

TITLES Ampekrometric determination of uranium by 8 graphite eléctrodc
PERIODICALS gavodskaysa Laboratoriye, Ve 23 no. 1, 1963, 30.- 33

TEXT:s The amperometric titration with Trilon B is descrived for solutioms - ,

containing 1077 - 10’8- g uranium. Using 8 platinum electrode the current'
was very unstable, probably in consequence of oxidation and complex forma-

The potential of graphite was +0.2 v 88 mgasured against‘a'mercury jodide
reference electrode. y(v1) was reduced with formamidine sulfonic acid_to-"""
y(1v). The solution heated DY the reduction process had to be cooled to !
room tempgrature since temperature‘variations affected the result.

Hp:()!05)2 served as indicator: The pH of the solution to be titrated

should be 1.5 - 2. At very low concentrationa the end point of titration
becomes i'ndiatinct through blurring of the ‘titration ourve, put it can be : i

card 1/2 o
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MISHCHLNKO, A.I.; §g§9£5§1"9;g,w“

Determination of silver by the anodic iodide amperometric meihod
Zav.lab. 29 no.2:162 163, (MIiA 16:5)

1, 'Kazakhskiy gosudars tvennyy universitet.
(Silver-~Analysis) (Conductometric analysis)
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_SONGINA, 0.A.; SAVITSKAYA, I.S.

Determination of v4% and V5* by the method of amperometrie titration

with two indiecator eleetrodes. Zav,1ab. 29 no.A:401-402 163,
(MIRA 16:5)

1. Kazakhskly gosudarstvennyy universitet im. S.M.Xirova,
(Vanadium—Analysis) (Conductometrie analysis)
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SHARIPOV, R.K.,; SONGINA, 0.A.

Electrochemical determination of molybdenum tased on the catalytic
oxidation of iodide by hydrogen peroxide., Zav.lab., 29 nc.l1ll:
1293-1296 163, (MIRA 16:12)

1. Kazakhskiy gosudars<vennyy universitet im. S.M.Kirova,
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ZAFHAROV, V.A.; SONGINA, O.A.

ior of oxygen on a platinum
Effect of iodide on the polarographic behav t
electrode, Zhur.fiz.khim., 37 no.7:1450-1454 J1 '63, (MIRA 17:2)

1. Kazakhskiy gosudarstvennyy universitet.
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' { AUTHOR: Songina’, 0. A.; Kemeleva, N. G.; Ustimov, A. M. ' i ﬁ
n-of cérium and total rare earth elements

TITLE: Amperometric determinatio

SOURCE: Vsesoyuznoye 'khimicheakoye obphchestvo. Zhurnal, v. 9, no. 6, 1964,

' 697-698 -
TOPIC TAGS: direct oxidative cerium titration, cerium 4, 2
metric rare earths determination

mperoinetric ‘cerium
determination, ampe ro

- ABSTRACT: Direct oxidative titration of cerium (IV) by oxalate was used, which '

is suitable for the further amperometric determination of the sum of rare earth
 elements (REE) as oxalates by means of permanganate. This direct determina-
t in the presence of other REE as well as other elements,

" tion may be carried ou
since none of these can be oxidized under these conditions, and no byproducts
ens were dis-

" will be found in the golution at the end of the reaction. The specim
~ golved in gulfuric acid, cerjum was oxidized by ammonium persulfate in the pre-
. gence of silver nitrate. The excess ammonium persulfate was ‘removed by bolling
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" . and the cooled solution used for amperometric determination, in a nitric acid
. base electrolyte, first of Ce, then of the sum of REE. Comparison of results :
~ with those obtained by weighing the oxalate precipitate showed satisfactory agree-
* ment, "The student S. Sinitskaya and the laboratory technician P. 1, Maslova
' . took part in the amperometric titration." Orig, art, has: 1 table

¥ ASSOCIATION: Kazakhskiy gosudarstveny*y univeraitet (Kazakhatan State Univer-

! gity) . . e
"7 SUBMITTED: 10Dec63 . _ENCL:00 ' SUB conm- Ic, GC

' NR REF SOV: 003, OTHER: 002

s
S
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TITLE: Polarographic determination of indium in the presence of tin in sulfo-
salicilate and fluoride-sulfosalicilate supporting electrolytes

SOURCE: AN SSSR. Sibirskoye otdeleniye. Khimiko-metallu icheskiy institut. ¥himi-| |
cheskiy analiz Tsvetnykh 1 redkikh metallov (Chemical analysis of nonferrous and
rare metals). Novosibirsk, Redizdat Sib. otd. AN SSSR, 1964, 55-59

TOPIC TAGS: indium, chemical analysis, polarographic analysis

ABSTRACT: A polarographic method was developed for determining indium in the pres-
ence of very large amounts of tin in a sulfosalicilic acid supporting electrolyte.
A Heyrovsky polarograph was used. The maximun sens tiv}t¥ of the galvanometer was
201079 a/mm. The capillary characteristics were m? 3t1/16= 3,19, Saturated calo-
mel electrodes were used as the anode. Indium polarograms Were taken in sulfo- O
salicilic acid with concentrations from 5¢1072 to 1 M in a pH range of 2-6. It was
found that under these conditions indium.gives well defined waves which could be
analytically useful. Above pH 6 indium gives no wave. Within a pH range of 3-5 S
sulfosalicilic acid shifts E; of indium toward negative values, but has essentiald
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1y 10 effect on the wave height. It was determined that in a'1 M sulfosalicilic
acid solution at.pH=3.5-4.2 it is possible to determine as little as 2 ug/ml of
indium in the presence of large quantities of tin.. Here the pH of the solution :
must be rigorously controlled. The use of a mixed fluoride-sulfosalicilate sup- 4
porting electrolyte consisting of 1 M sulfosalicilic acid and 0.2 H NH,F solution
enables the determination of indium in thé presence of tin in 3.5-5.5 pH range.
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v, Sloscow). ya L ‘ r
~ 19, 5505~ The change ia the ux::t. of the refractioa -
B due (o H 3 1...0 ls parallel to d}c,

1

change in the -effective B ,..charges - of O
. The ns of the inorg, compds. are estra sted first frome - o =
' mcasurements in the visble range to A = @ by the § AR
' method given by P. Wuld, C.A.27, 4146, From these Rsare |
‘ caled. the Ra, and the differences ARe, €8 Rum, ~ R =« -
1.60 cc. (av. derived from the halides),  Coer ing NH, i
and K salts of oxyacids give corresponding % = U nnana
for the av. ns, and #a for\ = @, R, and ARa data. The |
latter are usually somethat higher than the 1.60 ce. differ-
ence, and this excess (E Lln Ro is a measure of the re-
! . fraction of the H ponds & \he compds. The higber the ).
' feld strengths (elcc(rcnqaﬁvi(y) of the central atom, the ¢
y higher is_this valye. For the H boud in the NHet
group with the symbol ¥H.. .0 it varies between 0.17 and ¢
0.50, and depends o the polarizing power of the central,
jont X in the oxysalt radicat X0y Fot CIOa™ it is 0.17, for |
0.~ it is 0.50. The higher the Secironegativity of the
centyal atom, the moré covalent is the binding mechaaism |
in the complex, and the lower the ER value. The atio |
of the H-bond refraction to NH(NOyand in (Nﬂ.}aQO(NO:I.
is about 1:8. In NH,NO; every O is conuected wi 2H;
, in Co ammine complex compds. each O is coanccted oaly
; with1H, A comparison of the sefractions foe nH. . .Oand
oif...0 in ice ond in crystallized hydrates is interesting.
The av. Ruo for thelatter < 3.42 cc., whereas inkelt = / ,'2.
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Md Botiins, tot Hosd. \Jrnard
‘ . 3.69 cc. The dxﬂtn:ncc. 0.26, correspoads to 2 H bond:.x
| Ty o A
i h U, an - . » "ﬂl n
| Le. R(oH...0) in ice is lower. " Ttis concluded tha
B sa]zs}{bondsalsoahtofnbwtthemekhduhke
{ with equal or smaller refractions (0.13 to 0.07 cc.). UI.:
+ 8. 8. Batsanov. Ibid. 328-33 ~The calcns, of the refrac-
" tions for H bonds oH...N and H...N in ferro- and ferri-
* cyanides, azides, and thiocnulu are extended by zxmpo-
—lativns and differences (ER) by the method 5:; i
. 1L, In K&Fe(CN).3H:O the Ru,o is higher by 0 47 cc.
. that of water cf crystn. (3.42). Thiy difference corre-
: sponds to 2 H bbndw oH...N withn zel ion of 0“{ [
b For the NH, salts of H.Fc(C\I;. H.Fe(CN)., HN,, '
HOCNS the followlng R(yH from the
" data: 0.24, 0.10, 0.14, 0.20 cc., tesp, It h evxdet.t lhat
the central Fe*? in [Fe(CN |4~ brings about a higher
! R(u}l .N) (0.24) than does the central Fe*++ in the ferri- .
- cy::mde complex anjont (0.10). The high refraction ia -
NH(CNS demonstrates the excessive neg. charges on N fn

. ‘the CNS group: (Sm C== N). Analogous coasiderations -

¢ are valid for Ny~ (N-hnsN) In cvery case, the rule s
. cstabllshtd that the refractions of H bonda of the type
.N and O...H are detd. by the amt. of the effective

-m charges of that atom that builds up the 1 bond.| W

Therefore they vary paralld \d'.h the d:ange in pelarization| ,
= strengths. [T Ta—— . A o1 1
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Zhzludev, I. S., Sonin, A. S, 50V/48-22-12-7/33

i .
On the wJuestion of the Search for lew Piezoelectrics (K voprosu
o poiske novykh sesmetoelektrikov)

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958,
Vol 22, Nr 12, pp 1441 - 1444 (USSR)

The cearch for new materials possessing piezoelectric properties
is of topical interest for both science and technigue, New
piezoelecirics can only be found on the busis of essential
characteristics marking the formation conditions of spontaneous
polarization in the crystal, These characteristics are
ascertained basing on the analysis of characteristic properties
of known piezoelectrics. The existerce of a domain structure
can be considered as an esscential characteristic feature. The
phase trarsitions of the first or second type are also an
inportant charccteristic of piezoelectric groperties. Piezo-
electrics of the oxy,en-octahedron type and those containing
hyirosgen compounds present other characteristic features.
Smolenskiy-dattias' crystallo-chenical characteristic
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On the Juestion of the Seurch for New Pieczoelectrics SOV/48~22-12-7/5§

(Refs 9,10) is rersrded as belonging to the first type. Piezo-
electrics containing hydrogen, make the problem more compli-
cated. Here it is much more difficult to formulate the
charncteristics, because the mechanism leading to the foruation

of npontaneous polurization is very unclear (Ref 11). The

cheaical conposition and its structure are moreover extremely
conslicated and varied. It was =lready earlier mentioned

(Ref 13) thut sthe symmelry veriation of all piezoelectrics
hitherto known which takes place during the phase transitions,

is subject to certain rules. Symnetry variations of a few
piezoelcctriecs during their phase transitions are given in

table 1..This table is a supplement of the published data.

(kef 13). The conclusion has been drawn tiat a variation of

point symrmetry, belonging to one of the pyroelectric classes,

can be held as a char.cteristic of piezoelectric phase transitions
for 2ll dielectrics. This characteristic is called the
crystallographic feature of spontaneous polarization. Such
materinls were chosen in this work for which the variation

of symmetry at phase trunsitions was known to be subject

to the crystallographic characteristic (Table 2). In conclusion

it is pointed out, however, that the mentioned characteristics
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are indeed necessary, but not sufficient. The search for new
piezoelectrics is facilitated by then, but neither shortened nor
theoretically completely substantiated. The next paper, there-
fore, will be dedicated to the investigating of piezoelectric
properties of the materials reccrcded in table 2, as well

as to the deternination of optimum conditions of existence

for spontaneous polarization in erystals. The asuthors thank

L. 7. Rusakov, I. S, Rez, V. V. Gladkov for their assistance.
There are 2 tables and 13 references, 4 of which are Soviet.

ASSOCTATION: 1Institut kristallografii Akademii nauk SSSR (Institute of
Crystallography, Academy of Sciences USSR) TeNILP Komiteta po

radioelektronike Soveta Ministrov SSSR (TsNILP of the Committee
of Radioelectronics, Cabinet Council USSR)
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S0V/70-4-1-11/26
Rez, I.S., Sonin, A.S., Tsepelevich,?Ye.Ye. aﬁa
Filimonov, A.A.

Experimental Investigations in Finding New Piezoelectric
Materials (Eksperimental'nyye issledovaniya po vyyavlenivu
novykh p'yezoelektrikov)

Kristallografiya, 1959, Vol 4, Nr 1, pp 65-68 (USSR)

List%s are given of materials tested for piezoelectricity
(with a piezoelectric tester, PTP-2). The authors found:
59 inorganic and complex compounds showing marked piezo-
effects; 43 inorganic and complex compounds with

inappreciable piezoeffects; 90 organic compounds
showing marked piezoeffects; 184 organic compounds

howin%,inappreciable piezoeffects, There are 4 references,
of which are Soviet and 1 Engliish,
ASSOCIATION: TsNILP

Da2cember 7. 1958
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. SoV/70-4-3-26/32

Zhecludev, I.S. and S¢

Rotation of Plane of Polarisation of Light and the
Symmetry of Crystais

Kristallografiya, 1959, Vol 4, Nr 3, pp 425-429 (USSR)

The changes in the symmetry of crystals conditioned,
in the general case, by the changes (appearance, cihange
of sign, change of magnitude) in the specific rotation

of the plane of polarisation of light are investigated.
The specific rotation in one direction is described by
an axial tensor of symmetry OO : 2 ., The gyration
surface of a crystal can belong to one of the four symmetry
groups 2:2, Y.m, ©o0:2 and /0. The morphological
symmetry groups of crystals which show rotation either
coincide with these groups or their sub-groups. Point
groups which can show rotation are 1,2,3,4,6, 2:2, 3:2,
.2, 6:2, m, 2.m. &.m, 3/4, 3/2, }
A ¢hange in the point symmetry of a crystal on phase
transition conditioned by a change in the rotation can be
found from Curie:s principle (A.V. Shubnikov - Ref &) .

-
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According to this principle the symmetry of the crystal

on change of rotation can be deternined as the highest com-
mon sub-group of the point group to which the crystal
belongs in its initial state and the symuetry group of

the gyration surface for the given disposition of the
symmetry clements of both groups. Hfence, for any of the

52 classes the change in symmetry cosuiected with a change
in rotation can be found. This is tabulated for all
classes aund for the 4 symaetries of gyration surfacce.

There are 5 tables and & Soviet refercnces.

ASSOCIATION: Institut kristallografii AN SSSR (Institute of
Crystallography c¢f the Ac.Sc., USSR)

SUBMITTED: Marech 17, 1959
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AUTHORS: _ Sonin, A.S. and Zheludev, I.S. sov/70-k-4-5/34
TITLE: Spatial Symmetry and Ferroelectric Phase Transitions

PERIODICAL: Kristallografiya, 1959, Vol 4, Nr &, pp 487-497 (USSR)

ABSTRACT: Tables are given showing, for each of the 230 space
groups, the space groups which result when a crystal
of the initial space group undergoes a ferroelectric

transition developing a spontaneous polarisation ¥,

along one of the axes. (100}, Q.u}, (110) , (hko> ,
<hkk> . hhk} or <hkl) (for the cubic case) or other

appropriate axes for the other crystal systems. Examples
of 17 experimental transitions in various crystals are
collected and all agree with the theoretical scheme. The
tables can be used to predict the symnetry on transition,
to limit the search for ferroelectric transitions or to
find the directions of polarisation.

The groups are obtained by taking the highest common
sub-group of the symmetry group of the crystal class in
the para-electric state and the s ymmetry group of the
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SOV/70-4-4-5/34
Spatial Symmetry and Ferroelectric Phase Transitions

polar vector §c, of symmetry oo.m , in the given

orientation of crystal and polarisation symmetry
elements. A ferroelectric in its polarised state can
belong to one of only 68 space groups of the 10 pyro-
electric classes (with polar déections). There are

7 tables and 19 references, of which 7 are Soviet,

8 English, 1 international, 2 German and 1 Japanese.

ASSOCIATION: Institut kristallografii AN SSSR (Institute of
Crystallography of the Ac.Sc. USSR)

SUBMITTED: May 4, 1959
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9.2/ 14 5,/048/60/024/010/009/033

BO13/B063

AUTHORS: gonin, A. S., Zheludev, I. S, Dobrazhanskiy, G. F.

\
TITLE: The Piezoeleciric Propertiesqof NaNOE 7,

PERIODICAL: Izvestiya Akademii nauk gSSR. Seriya fizicheskaya, 1960,
Vol. 24, lNo. 10, Dpp. 1209 - 1212

PEXT: The rule governing the variations of point symmetry during piezo~
electric phase transitions, which was established by one of the authors
and L. A. Shuvalov in Refs. 1 and 2, enabled the authors to develop 8
crystal—phySical criterion for the determination of new piezoelectric
substances. The question as to whether this criterion is really neces-
sary and, if any, sufficiently exact, could not be answered so far
and, therefore, requires further experiments on coupounds with given
changes of symmetry. Here, the authors describe the piezoelectric pro-

perties of HaNOz. The sodium nitrate monocrystals bred by I. V.

Gavrilova at the beginning of 1958 could, due toO their high electrical
conductivity, not be used for dielectric meagurements. The crystals

Card 1/3
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The Piezoelectric Properties of NaNoO, §/048/60/024 /010/009/033
BO13/B063

examined in the present work were grown from a chemically pure trade~
marked material melting at 271°C, using a modified method described by
Obreimov and Shubnikov in Ref.10. The measurements were made by means
of Vobzer's water thermostat between room temperature and 100°C and by
means of a thermostat filled with an organo-silicon solution No. 5 be-
tween 100°and 200°C. The dielectric constant was measured at 500 kilo-
cycles. Figs. 1 «nd 2 show the temperature dependence of the dielectric
constant on three crystallographic axes. It may be seen that the di-
electric constants have distinct peaks at the phase-transition tempera-
tures. A Scheme providing for the compensation of conductivity (qu.11))><f
was used to study the dielectric hysteresis loops at 50 cycles. The 5
shape of the hysteresis loop at 165°C (Fig.3) is indicative of the '
high conductivity of the crystal. Spontaneous polarization and coercive
force were calculated from the hysteresis loops. The temperature de-
pendencesof these quantities are illustrated in Figs. 4 and 5. The
shape of the hysteresis loops and the temperature dependence of the
coercive force indicate the considerable hardness of NaNO, between room

3

temperature and 147°C, the spontaneous polarization and the coercive

Card 2/3
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force decreasing near the Curie point. The deviation of the authore' Te-
sults from the values mentioned in Ref.9 is related to the varying con-
ditions of crystal growth. The authors thank ¥, I, Pakhomov and

G. M. Lobanova for the preparation of the samples; I. Fenina for as-
‘aistance in the experiments; and L. A. Shuvalov and”Y., 5. Hez for a
discussion of the measurements. The present peper was read at the Third
Conference on Piezoelectricity, which took place in Moscow from January

25 to 30, 1960. There are 5 figures and 11 references: 6 Soviet.

ASSOCIATION: 1Institut kristallografii Akademii nauk SSSR (Institute
of Crystallography of the Academy of Sciences USSR)
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8/030/61 /000/003 /005/013
geientific Council for the oo B105/B215

problems on the crystallization kinetics of metallic orystals were dis-
cussed. Characteristics of this symposium,vere the combination of scien-
tific and technological reports and useful discussions at a high theoreti~
cal levels The second symposium on piezo~- and ferroelectric orystals took
place between November 14, and 18, 1960, Problems on the relation between
gtructure and ferroelectri g were discussed, and also gtudies on
new plezo- and ferro h are of great importance for
jpdustrisl purposes.s on the electrophysical pro-

perties of orystals, gr perties of para-
magnetioc crystals were 8 the growth of se~
miconducting crystal » Reports were
given on the most import 1 problems of grovw-
ing single orystals, gome basic
problems of the technique xamination»of
nev semiconducting compoun ipants of the sym-
posia approved of the in i1 and émphasized
the necess such systematic mee fentistse In futurey 10 to
12 symposia annually are planned to be organized by the department of the
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5/070/61/006/001/008/011
E032/E314

AUTHOR: _._Sonin, A.S5.

TITLE: Antiferro-elect;ic properties of NH,I and NH,Br
Crystals

PERIODICAL: Kristallografiya, 1961, Vol. 6, No. 1,
pp. 137 - 139

TEXT The known structures and physical properties of
NH41 and NHqBr‘are analysed to show that they are typical

antiferro-electrics in the sense defined by C. Kittel

(Phys. Rev., 82, 729, 1951 - Ref. 1). It is pointed out

that studies of the electrical properties of these compounds

are being carried out by the present author. Acknowledgments
are expressed to 1.8. Zheludev and L.A. Shuvalov for valuable
advice. There are 2 figures and 17 references: 4 Soviet

and 13 non-Soviet.

SUBMITTED: May 30. 1960
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L24.1100 (153, //36/ //4'3> E081/E441

AUTHORS : Shuvalov, L,A, and Sonin, A,S.

e A At st i <

TITLE: On the question of the crystallography of antiferro-
electrics

PERIODICAL: Kristallografiya, 1961, Vol.6, No.3, pp.323-330

TEXT: On the basis of a formal investigation of the configuration
of the antipolarization vectors, the crystallographic classification,
the geometry of the domain structure, the possible point groups and
the symmetry characteristics of antiferroelectrics are considered.
An antiferroelectric crystal is formed as a result of phase
transition from a paraelectric phase by slight distortion of the
initial pseudosymmetrical structure. This structure can be :7<\
represented by an even number of sublattices such that the
polarizations are equal but oppositely directed in pairs. In the
simplest type of antiferroelectric (for example tungsten oxide,
WO03), there are two sublattices, and an antiferroelectric of this
type may belong to any crystallographic class, except the cubic
classes, An antiferroelectric has a centre of symmetry only if
there is a centre in the paraelectric phase, and if the paraelectric
Card 1/3
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On the question of ... EO81/E441

phase 1is piezoelectric, the antiferroelectric phase 1is also
piezoelectric. Thus, neither the presence of a centre of symmetry
nor the absence of piezoelectricity is a certain indication of
antiferroelectricity. Twinning is observed in many antiferro-
electrics, and the separate components of the twin form antiferro-
electric domains. consideration of spontaneous polarization and
antipolarization shows that an nntiferroelectric with two
sublattices cannot be formed by trans}tion from a paraelectric phase
belonging to one of the classes: 1, 2, 2, m, 3, 3:2, 3°m, 33 m,
The possible symmetry classes corresponding to two-and three-
dimensional nntipolarization and to transition from the para-
electric to the antiferroelectric phase are also discussed. Finally
the polarization scheme and symmetry properties of crystals which
can simultaneously show ferroelectric and antiferroelectric
behaviour are examined. Acknowledgments are expressed to
1.S.,Zheludev and V.A.Koptsik for advice and discussion. There

are 3 figures and 22 references: 12 Soviet-bloc and 10 non-Soviet-
bloc. The four most recent reference to English language
publications read as follows: G.Shirane, R.Pepinsky, Phys .Rev,, 91,
card 2/3
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hilos. Mag., 46, 453, 1955i

:+ L, Cross B.J.Nickolson, P .
:li'Wiggs'w.J.Merz, é.'l‘.}latthias. Phys.Rev., 8;,v544i0;9582l9. 1957.
F.Jc'ma éShirane, F.Mazzi, R,Pepinsky, Phys., Rev., '

. , .

N SSSR
: Institut kristallografii A
ASSOCTATION (Institute of Crystallography AS USSR)

SUBMITTED: October 22, 1960
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SONIN, A.S.

First s sium on research on the production of ferroelectric
and pier:ggectric arystals., Kristallografiia 6 no.4:650-651
Jl-Ag ‘61, (MIRA 14:8)
(Piezoelectric substances) (Ferroelectric substances)
(crystals—-Growth)
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AUTHORS ¢ sonin, A.S., Zheludev, I.8.

TITLE ! _ The :hwutigatlo’n of certain dielectric proportlo- of
single crystals of sodium nitrite

PERIODTICAL: Kristallografiya, v.8, no.l, 1963, 57-62

TEXT ¢ Ferroolectricity in NaNOg was prodictcd by the authors im
1957. Crystals grown from solution were used first but were
unsatisfactory becau conductivity. The
dependence on .pontanooul
polarization, \ 4 pleso-
electric propertles of single crys ]
invastiga The crystals used were made from the melt
closed ampul 1t which had been earlier dried in vacuo at ..
a high temperature. They Wwere non-hygro'coplc. Thoy.clcavod
easily parallel to (101). Plates of rientations were

ficult to prepare. Electrodes vwe ‘

° dielectric consta
at room temperature, were ©g4 * y O

ec = 7.8: t 170°C a A-point was found in the curve for @®c

Cavd 1/2
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5/070/63/008/001/009/024
The investigation of certain .,. E132/E460

which rose to above 800. Above the Curie point of 161°C

ec obeys the Curie~Weiss law, ea and e, show discontinuitiex
of slope at the Curie point but do not oxcoes 14, Tho hystoresis
loop wasy plotted at various temperatures, At room temperature tha J%L
coercive force is higher than could be applied. Above 120°C tha
bysteresis loop could be observed, The spontaneous polarisation
was measured as 8 microcoulombs/em? and at 150°C the coercive

torce was 2 kV/em changing linearly with tempsrature. The plero-
electric moduli were measured, - d33 being 4.4 x lo-ﬂ cgsu  at roorm
temperature, It changed little until above 160°C when a rapid
fall to zero occurred, The clectrical conductivity followed the
law, Log s = k/T, giving an energy of activation of 0,72 eV above
the Curie point and C,90 in the ferroelectric region, Nonl ineaz
2{{ ects wore found when the susceptibility was msasucved as a
function of field at 1 Ke/s. The bshaviour of NeNCo is to be
Compared with that of KNO3 where there is also no hydrogen, The
ferroglectricity and the transition appears to be connected with
crdering of the NCp groups, There are 9 tiguges.

4550CIATION: JTnstitut kristallografii AN SSSR (fnstitute of

SUBMITED: tay S5, 1962 : Crystallography AS USSR).
Card 2 , :
- = e -~ e s 1 [
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AUTHORS ¢ soning A:S., Zneiudevs 1.5,

TITLE! Tha dielcctric propertiea'of ‘CaNO3 single crystal‘s
PERIODICAL: Kristnllosrafiya, v.8, no.2, 1963, 285-287

TEXT! The single crystals used are grown from & melt.

CsNO crystals are cleavable along the {oo01) plane and this .
{itatas the orientation of samples. This 18 verified by o
means of the Laue X-ray di’ffraction method. Mensurements of the o
dielectric constant are made in directions perpendicul'ar and
parallel to the third order axis (ec and €a respectivoly .

samples 1 mm thick are used with silver coatings for electrodes.

The dopendence of the dielectric constants Ec an €a on
temperaturc are measure At room temperature using 500 xc/s
gc = Vo and = 9.%. These values increase with temperature

in the electrical cbnductivity, Above and. below. this transition
the electrical conductivity”follows the law O % 0o * OXP (-W/T).

The dependerice of the piezoelectric modulus d33 on temperature is -
Card 1/2 . o ) v S
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5/070/63/008/002/014/017
The dielectric properties ... E039/D‘135

also investigated. At room temperature = 1, 4 x 107 -8 cgsu, o
decrcasing rapidly with increase in temperagure until at 125°C it
is too small to measure., Preliminary measurements are also made
on RbNOj3, There are 3 figures,

ASSOCIATION: Institut kristallografii AN‘SSSR
" (Institute of Crystallography AS USSR)

SUBMITTED: May 5, 1962 ~ .

Card 2/2
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SONIN, A.S.; ZHELUDEV, 1.3,

Isomorphism and ferrcelectiriz pruperties, Rost krist, 42
203-208 64, (MIRA 17:8)
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L 36341-6; zwcca)/zwa(k)/rsn'/zsr.mn/m’('s’)'”-a/mm/ssc(k).'z/.aacm‘/r/mci:;i?i'f
_ TEe(0) -2/ eWp{k ) /ENP(b) /EWA(m)-2/5WA(h) /EWA(c) ~ Pn-h/Po-L Pf-4/Pt-10/Peb/Pi-k
ACCESSTON NR: AP5008UTN Pi-h ~ Toi(s)  wWe/In/dG  §/0070/ 5/010/002/0255/0256 |

AUTHOR: Filimcnov, A. A.; Lomova, L. G.3 Suvbrov, V. S.; Pakhomov, V. I.} Sonin; i

i . L

TITLE: Second harmonic generation in potassium iodat monochétals I /g
SOURCE: Kristallografiya, v. %9' no. 2, 1965, 255-256

i

H

;

{

i

i .
v
b

. t
TOPIC TAGS: laser, ruby lase;kénonlinqapqutigg,'harmonic generation, second ij
harmonic, potassium iodate, nonlinear effect, optical harmonic ST
ABSTRACT: A secog§7harmoniz7genera ion in crystals of potassium iodate illuminated
by a ruby laser emission () = 69L3 %) ig reported. Maximum generation was in the b
{102], [120], and [012} directions and was of the same order of magnitude as that !
observed in ADP crystals in the direction of matching indices. The determination |-
of the direction of matching indices in KIO, crystals was difficult because of low. -
crystal symmetry and the difficulty of measuring refraction indexes. The minimal fw
refraction indexes for the Dy, line with laser emission propagation in the {100}, ¢
[010) and [011] directions were 1.T281, 1.727h4, and 1.7278, respectively. The KIOj
crystals exhibited high birefrihgence. It was determined from absorption spectra
that the crystals were transparent between 0.4 and 6.2 u. {cs]

Cod 1/2 e SO
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SONIN, A.S.; ZHELUDEV, I.S5.

2 : - o,
mmwrvmlﬂl_i.electric properties of bomc%te single crystals, Krisieilywm,
grafiia 8 no.2:2831-285 Mr-Ap '63,

Dielectric propertics of cesium nitrate single cr{;;?{isims)
Ibid,:285-287

1, Institut kristallografii AN SSSR.
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LOMOVA, L.G.j SONIN, A.S,

Changes in the optical indicatrix of triglycine sulfate single

ervstals in ge transitions. Kristalegrafiia 10 no.2:251-252
Mr-Ap 165, phe (MIRA 18:7)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652410019-2"



